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“Gyliauchenid Genome Project”
• aims to assess genetic diversity of gyliauchenids 
across IWP
• material from Japan, Lizard Island, Heron Island, 
Ningaloo, New Caledonia and Palau
• DNA extracted from 414 individual worms from 
93 collection events (= 1 host at 1 location)
• 6 replicates per collection event (where possible)
• sequence rapidly evolving loci:
ND1 mtDNA and ITS rDNA regions
IWP
Location X
Host species X
Host species Y
Location Y
Location Z
Host-Location Combinations
Host-Location Combinations
Grand total = 414
43 unique host/location 
combinations
ND1 mtDNA
ITS2 rDNA
28S (D1-D3) rDNA
whole worm in 
90% EtOH
ITS2 rDNA ~ 475 bp
samples from pomacanthid fishes of the GBR




~0-0.21% 
variation
~1.26-1.89% 
difference

471: G« T
235: A« G
323: G«A
352: A« G
272: G«A
268: G «A
362: A« C
329: C« T
351: T« C
150: C« T
166: G«A
210: C« T
392: T« C
388: A« G
350: C« T
391: A« C
235: A« G
150: C« T
268: G «A
388: A« G
323: G«A
471: G« T
352: A« G
272: G«A
392: T« C
166: G«A
210: C« T
350: C« T
391: A« C
362: A« C
329: C« T
351: T« C
Chaetodontoplus meredithi, Heron Island
Pomacanthus sexstriatus, Lizard Island
16.1
22.1-22.3
17.1-17.6 14.1
ITS2 rDNA ~ 455 bp
samples from siganid 
and zanclid fishes of 
the GBR
6 fixed differences
~1.3% difference
ND1 mtDNA 
~ 453 bp
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“bad” sequence?
“bad” sequence?
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ND1 mtDNA translated to amino acids ~ 151 aa
samples from siganid and zanclid fishes of the GBR
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Species 1
ITS2 rDNA sequences: complete identity
ND1 mtDNA sequences: ≤1.77% variation
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Species 2
ITS2 rDNA sequences: complete identity
ND1 mtDNA sequences: ≤1.55% variation
Verdict: ITS2 rDNA 
• pomacanthid worms:
0-0.21% intraspecific variation
1.26-1.89% interspecific difference
• siganid worms:
0% intraspecific variation
1.32% interspecific difference
• differences are fixed over wide host range
• differences are fixed over wide geographic 
areas
• low level of variation makes locus sensitive to 
errors in sequencing
Verdict: ND1 mtDNA 
• siganid worms:
0-1.77% intraspecific variation
10.60-11.92% interspecific difference
• differences are fixed over host range
• differences are fixed over geographic areas
• internal variation in addition to fixed differences
• magnitude of interspecific difference increases 
confidence in taxonomy
How many bases is that?
ITS2 rDNA:
about 5 fixed
ND1 mtDNA:
about 45 bp (or 10 aa)
How can we apply these standards?
Looking at ITS2 rDNA data:
• 208 sequences
• 35 unique genotypes
• some of these genotypes < 5 bases 
different
• majority > 5 bases different
MP tree based on 
ITS2 rDNA 
sequence data
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4 genotypes in 
Ptychogyliauchen

4? genotypes in 
Cincinnogyliauchen

1 genotype each in 
Flagellotrema,
Affecauda and 
Petalocotyle
2 unique Japanese 
genotypes
Summary
• standard of ~ 5 bp (1%) difference among 
ITS2 rDNA sequences for species 
distinction
• standard of ~ 45 bp (10%) difference 
among ND1 mtDNA sequences for species 
distinction
• standard has isolated 35 unique genotypes
• 2 new Japanese genotypes
Future work
• complete ITS2 rDNA sequencing
• ~ 100 sequences remaining to be 
characterised
• complete ND1 mtDNA sequencing
• independent confirmation of ITS2 
rDNA identified “types”
• morphological studies
• find “physical” support for types
